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(54) LENS BARREL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lens barrel capable of realizing the 
miniaturization of the whole by decreasing the diameter of a photographing lens in a 
first stage as of the lens barrel equipped with a means for changing the direction of a 
photographing optical axis. 

SOLUTION: The lens barrel is constituted of a 1st group lens 11 to be fixeda 2nd 
group lens frame 14 arranged at the trailing stage of the lens 1 1 movable in the 
optical axis directiona reflection mirror 1 7 changing the photographing optical axis 
passing through the lens 1 1 and the frame 14 by 90° a 3rd group lens frame 21 
movably arranged at the trailing stage of the mirror 1 7 and constituting a zoom optical 
system together with the frame 14 and a 4th group lens frame for focus-adjusting 24 
arranged at the trailing stage of the frame 21. Thusa space between the lens 11 and 
the frame 14 is reduced and the diameter of the lens 1 1 is decreased. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lens barrel comprising: 
A taking lens of the fixed first rank. 

Two or more movable taking-lens groups arranged in the latter part of a taking lens of 
this first rank. 

An optic-axis alteration means which changes the direction of a photographing optical 
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axis arranged in the middle of two or more movable taking-lens groups. 

A driving means which moves a movable taking lens arranged before and behind this 

optic-axis alteration means to a photographing optical axis directionrespectively. 

[Claim 2]A lens barrel concerning claim 1 wherein a moving lens for zoom which a 
movable taking-lens group of said plurality is a zoom taking-lens systemand 
constitutes this zoom taking-lens system is arranged before and behind said optic- 
axis alteration means. 

[Claim 3]A lens barrel concerning claim 2wherein a moving lens for zoom arranged 
before and behind said optic-axis alteration means is constituted so that a zooming 
drive may be carried out by a single driving source. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the lens barrel which has an optic- 
axis alteration means which can as a whole much more be miniaturized especially 
about the lens barrel which has an optic-axis alteration means. 
[0002] 

[Description of the Prior Art]In imaging devicessuch as an electronic camera (digital 
still camera)in order to attain the miniaturization of a devicethis applicant proposed 
previously the imaging device using the lens barrel which has an optic-axis alteration 
means in Japanese Patent Application No. No. 366194 [ nine to ]. Drawing 3 is a 
sectional view showing the photographing lens unit portion in the imaging device 
proposed in the above-mentioned application. In drawing 3 101 is an anterior part fixed 
frame and the 1st group lens 102 nearest to a photographic subject and the reflective 
mirror 103 are held at this fixed frame 101 It reflects by the reflective mirror 103and 
90 degrees of the directions of the optic axis of the photographing light which passed 
the 1st group lens 102 are bentand are changed downward [ of the perpendicular 
direction ]. The flange is formed in the anterior part fixed frame 101 on the 
undersurface of the reflective mirror 103and the rear fixed frame 104 is attached to 
this flange. The flange is provided also in the lower part of the rear fixed frame 
104and they are the two guide shafts 105 between this flange and the flange of the 
anterior part fixed frame 101. It is allocated. 

guide shaft 105. **** — fitting maintenance of the 2nd group lens frame 106 provided 
with two lensesthe 3rd group lens frame 107 similarly provided with two lensesand the 
3rd group lens frame 108 provided with one lens is carried out movable only to an 
optical axis directionrespectively. 

And an optical axis direction is made to carry out zoom movement of the 2nd group 
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lens frame 106 and the 3rd group lens frame 107 which are being engaged via the cam 
pin which is not illustrated to this cam cylinder 109 by rotating the cam cylinder 109 
currently allocated inside the rear fixed frame 1 04. In drawing 3 1 10111 and 1 1 2 are the 
low pass filtersIR cut filtersand image sensors which are held at the flange of the rear 
fixed frame 104. 

[0003]Thusby arranging the reflective mirror which changes the direction of a 
photographing optical axis between the 1 st group lens and the lens frame after the 
2nd groupthe lens barrel bent on the way can be constitutedand it becomes possible 
to attain the miniaturization of a device. 
[0004] 

[Problem(s) to be Solved by the Invention]Although a crookedness optical system is 
giventhe photographing lens uniti.e.the lens barrelin the imaging device proposed at 
the above placeThe reflective mirror which is an optic-axis alteration means is formed 
immediately after the mirror frame of the 1st group lens which is a front balland the 
2nd and 3rd group lens which constitutes a zoom lens in the optical system after 
bending by a reflective mirror is allocated. When constituted in this wayit is necessary 
to take the large interval of the 1st group lens and the 2nd group lens frame on the 
structure which arranges a reflective mirror between the 1st group lens and the 2nd 
group lens frame. Thereforethere is a problem that it will be a form which the 1st 
group lens moves in the direction of a photographic subjectthe path of the 1st group 
lens will become largeand the size of a reflective mirror will also become large. 
[0005]The invention which was made in order that this invention might cancel the 
above-mentioned problem in the photographing lens unit (lens barrel) of the imaging 
device proposed previouslyand relates to claim 1 1n the lens barrel provided with the 
optic-axis alteration means which changes the direction of a photographing optical 
axisthe path of the taking lens (front ball) of the first rank is reducedand it aims at 
providing the possible lens barrel of the thing of the whole composition for which a 
miniaturization is attained further. In the lens barrel provided with the zoom 
functionan object of the invention concerning claim 2 is to reduce the path of the 
taking lens (front ball) of the first rankand to attain the miniaturization of the whole 
composition. An object of the invention concerning claim 3 is to provide a lens barrel 
with the zoom function which reduces a disposition space and can perform saving of 
cost. 
[0006] 

[Means for Solving the Problem]In order to solve the above-mentioned probleman 
invention concerning claim 1Two or more movable taking-lens groups arranged in the 
latter part of a taking lens of the fixed first rankand a taking lens of this first rankA 
lens barrel consists of an optic-axis alteration means which changes the direction of 
a photographing optical axis arranged in the middle of two or more movable taking- 
lens groupsand a driving means which moves a movable taking lens arranged before 
and behind this optic-axis alteration means to a photographing optical axis 



directionrespectively. 

[0007]Thusby constituting so that an optic-axis alteration means which changes the 
direction of a photographing optical axis in the middle of two or more movable taking- 
lens groups arranged in the latter part of a taking lens of the first rank may be 
arrangedAn interval of a taking lens of the first rank and a taking lens with the 
movable latter part can be made smalla path of a taking lens (front ball) of the first 
rank can be reduced by that causeand reduction of volume as the whole lens barrel 
can also be attained. 

[0008]In a lens barrel which an invention concerning claim 2 requires for claim 1a 
moving lens for zoom which a movable taking-lens group of said plurality is a zoom 
taking-lens systemand constitutes this zoom taking-lens system is arranged before 
and behind said optic-axis alteration means. By constituting in this wayalso in a lens 
barrel which has a zoom functionreduction of a path of a taking lens (front ball) of the 
first rank can be attainedand it becomes possible to reduce volume of the whole lens 
barrel. 

[0009]In a lens barrel which an invention concerning claim 3 requires for claim 2a 
moving lens for zoom arranged before and behind said optic-axis alteration means is 
constituted so that a zooming drive may be carried out by a single driving source. 
Thusa disposition space of a lens barrel and reduction of cost can be attained by 
constituting so that the zooming drive of the moving lens for zoom arranged before 
and behind an optic-axis alteration means may be carried out by a single driving 
source. 
[0010] 

[Embodiment of the Invention]Nextan embodiment is described. Drawing 1 is a 
schematic diagram showing the entire configuration at the time of applying this 
invention to the lens barrel of an electronic camera. In the front face of the frame 
front cover 1a (armoring part) which 1 is a main part of an electronic cameraand 
protects the front-face side of this camera body 1 in drawing 1 . Chuo — a littleit is 
the upper part of the opening 2 of a taking lensand the opening 2 of this taking 
lensand the stroboscope window 6 is arranged in the transparent window and the 
center-section upper part further for photographic subject visual recognition to 
rightist inclinations of the camera body 1 for optical finder 3 at the S 
twistrespectively. The optical finder 3 equips the inside with two or more opticsand a 
photography person can recognize a photographic subject visually now through the 
eyepiece window provided in the rear cover which protects the back side of the 
camera body 1 at the time of photography. The stroboscope window 6 is a 
transparent window and the inside is equipped with the xenon tube for strobe lights 
which is controlled by the strobo circuit established in the inside of a main partand 
emits light. The lens protective cover 4 of the center section is formed in the 
longitudinal direction in the front face of the frame front cover laenabling free 
slidingand covers and protects the taking-lens opening 2 at the time of un-taking a 



photographand the taking-lens opening 2 is wide opened at the time of 
photographyPhotography is made possible and the taking-lens protective cover 4 
shows the state where it was opened widein drawing 1 . The inside of the taking-lens 
opening 2 is equipped with the 1st group lens 1 1 (refer to drawing 2 ) of the taking- 
lens body tube. 

[001 1]In left-hand sidethe camera body 1 has shape with a swelling in the thickness 
direction compared with right-hand sidein view of the transverse-plane side. A 
swelling portion becomes a photography person's grasping part at the time of camera 
photographingis stabilized and can hold the camera body 1 now. The lid 9 for external 
memory attachment and detachment is formed in the left end of the camera body 1 
which is a part of grasping partthis lid 9 is arranged to the camera body 1 enabling free 
rotationand the state where the lid 9 was shut in drawing 1 is shown. Where the lid 9 
is shutthe outside surface of the lid 9 cannot be projected from the outside surface 
of the camera body 1 which constitutes a grasping partbut forms the same field. The 
switch for camera operation is formed in the upper surface of the camera body 1. The 
release switch 7 is a switch which records a picture on a memory at the time of 
photographyand the mode switch 8 is an object for the change of the recording mode 
at the time of photography. 

[001 2] Drawing 2 is an important section sectional view of the side which shows the 
detailed composition of a taking-lens body tube. In drawing 2 1 1 is the 1st group lens 
nearest to a photographic subjectand this 1st group lens 11 is supported by the 1st 
fixed frame 12 of the cylindrical shape fixed. 13 is held with the two 2nd group lenses 
at the 2nd group lens frame Hand this 2nd group lens frame 14 is held movable in the 
inner skin of the 1st cylindrical cam cylinder 15 in which the cam groove is formed. 
And the cam pin 16 provided in a part of 2nd group lens frame 14 is engaging with the 
cam groove of the 1st cam cylinder 15and the 2nd group lens frame 14 drives to an 
optical axis direction by rotation of the 1st cam cylinder 15. The move regulation to 
the optical axis direction of the 2nd group lens frame 14 fits into the slot where the 
height which was provided in a part of 2nd group lens frame 14and which is not 
illustrated is parallel to the optic axis formed in a part of 1st fixed frame 12and is 
regulated. In the 1st fixed frame 12the reflective mirror 17 is held in the back of the 
2nd group lens frame 1490 degrees of the directions of the photographing optical axis 
which entered almost at right angles to the front face of a camera bodyand passed 
the 1st group lens 1 1 and the 2nd group lens 13 are bentand it changes downward 
[ of the perpendicular direction ]. 

[0013]The flange is formed in the 1st fixed frame 12 in the lower end part of the 
reflective mirror 17and the cylindrical shape-like 2nd fixed frame 18 is attached to 
this flange. The 2nd fixed frame 18 is divided with the flange provided in the lower 
partthe upper part turns into a lens stowage and the lower part is stowagessuch as 
an image sensor. In the inside of the 2nd fixed frame 18the 2nd cam cylinder 19 is 
arranged and the two guide shafts 20 for carrying out fitting maintenance of the 3rd 



and 4th group lens frames described below are attached to the flange. 
[0014]The 3rd group lens frame 21 holds two lenses insideand it equips a part of 
periphery with a flangeis arranged in the 2nd cam cylinder 19makes the fitting part 
provided in the flange fit in guide shaft 20and is supported by only the optical axis 
direction movable. And the cam groove is formed in the 2nd cam cylinder 19 like the 
1st cam cylinder 15the cam pin 22 provided in a part of 3rd group lens frame 21 is 
engaging with the cam grooveand the 3rd group lens frame 21 drives to an optical axis 
direction by rotation of the 2nd cam cylinder 19. The shutter and the diaphragm unit 
23 are arranged between the reflective mirror 17 and the 3rd group lens frame 21. In 
order to arrange the 4th group lens frame 24 under the 3rd group lens frame 21 to 
hold one lens and to support movable only to an optical axis direction like the 3rd 
group lens frame 21 the fitting part which fits into the two guide shafts 20 is formed. 
[0015]In stowagessuch as said image sensor divided with said flange of the 2nd fixed 
frame 18The low pass filter 25 for plate-like moire preventionIR cut filter 26 which 
cuts the same plate-like infrared light componentand the elastic member 27 which 
consists of rubber materials and the image sensor 28 for displacement / absorption 
are arranged sequentially from the top. In drawing 2 1b is a rear cover. 
[0016]And a zoom optical system is constituted from the 2nd group and the 3rd group 
lens frame 14 and 21 zoom magnifying power is performed by movement of the 2nd 
group and the 3rd group lens frame 14 and 21 and focus adjustment is performed by 
movement of one 4th group lens frame 24. Since the 2nd group and the 3rd group 
lens frame 14 and 21 which constitute a zoom optical system are driventhe single 
zoom motor 30 is formed and the bevel gear 31 and the common gear 32 for driving 
the 2nd group and the 3rd group lens frame 14 and 21 have adhered to the output 
shaft of the zoom motor 30. The common gear 35 which geared with the bevel gear 
34 formed in the transmission shaft 33and has similarly adhered to the transmission 
shaft 33 the bevel gear 31 Have geared with the gear currently formed in the periphery 
of the 1st cam cylinder 15it rotates rotation of the zoom motor 30 via these 
transmission mechanismsand the 1st cam cylinder 15 by rotation of this 1st cam 
cylinder 15. Since the 2nd group lens frame 14 is regulated so that it may move only 
to an optical axis directionaccording to angle of rotation of the 1st cam cylinder 15the 
2nd group lens frame 14 moves to the position at which the optical axis direction was 
appointed via the cam pin 16 which fitted into the cam groove formed in the 1st cam 
cylinder 15. 

[001 7] Rotation of the common gear 32 which has adhered to the output shaft of the 
zoom motor 30Since it is transmitted to the 2nd cam cylinder 19 biting on the middle 
common gear 36 and this middle common gear 36and the 3rd group lens frame 21 is 
regulated by rotation of this 2nd cam cylinder 19 so that it may move only to an 
optical axis direction by the guide shaft 20According to angle of rotation of the 2nd 
cam cylinder 19the 3rd group lens frame 21 also moves to the position at which the 
optical axis direction was appointed via the cam pin 22 which fitted into the cam 



groove formed in the 2nd cam cylinder 19. Therebypredetermined zoom magnifying 
power is obtained. Although the graphic display is omitted about the focus driving 
system which moves the 4th group lens frameBy operation of zoom control including 
zoom movement of the 2nd group and the 3rd group lens framelinkageor a 
photography personthe focusing means operates and the 4th group lens frame 24 is 
moved to a focusing position according to rotation of the leading screw of AF motor. 
[0018]In the embodiment constituted as mentioned aboveSince the reflective mirror 
which is a photographing-optical-axis alteration means is formed in the middle of the 
2nd group lens frame and the 3rd group lens frame which constitutes a zoom optical 
systemlt is not necessary to take the large interval of the 1st group lens and the 2nd 
group lenstherefore the path of the 1st group lens can be made smalland a reflective 
mirror can also be made small and the miniaturization of the volume as the whole 
taking-lens body tube can be attained. 

[0019]Although what applied this invention to the lens barrel of the electronic camera 
was explained in the above-mentioned embodimentAlthough it can apply also to the 
lens barrel of a video camera or a common silver salt film cameraof course and what 
was applied to what was provided with the zoom optical systjem was shownThis 
invention can be applied also to a lens barrel with the composition to which taking 
lenses other than a zoom optical system are movedand the same operation effect is 
obtained. 
[0020] 

[Effect of the Invention]Since it constituted according to the invention concerning 
claim 1 so that the optic-axis alteration means into which the direction of a 
photographing optical axis is changed might be arranged in the middle of two or more 
movable taking-lens groups as it explained based on the embodiment aboveThe 
interval of the taking lens of the first rank and a taking lens with the movable latter 
part can be made smallit becomes possible to reduce the path of the taking lens of 
the first rankand reduction of the volume of the whole lens barrel can be attained. 
According to the invention concerning claim 2also in the lens barrel which has a zoom 
functionit becomes possible to reduce the path of the taking lens of the first rankand 
the miniaturization of a lens barrel can be attained. According to the invention 
concerning claim 3since it constitutes so that the zooming drive of the moving lens 
for zoom arranged before and behind an optic-axis alteration means may be carried 
out by a single driving sourcethe disposition space of a lens barrel and reduction of 
cost can be attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an appearance perspective view showing the entire configuration of 



the electronic camera which applied the embodiment of the lens barrel concerning 
this invention. 

[Drawing 2] It is a sectional view showing the lens barrel portion in the electronic 
camera shown in drawing 1 . 

[Drawing 3] It is a sectional view showing the lens barrel portion of the imaging device 

proposed previously. 

[Description of Notations] 

1 Camera body 

1a Frame front cover 

1 b Rear cover 

2 Taking-lens opening 

3 Optical finder 

4 Taking-lens protective cover 

6 Stroboscope window 

7 Release switch 

8 Mode switch 

9 Lid 

1 1 The 1st group lens 

12 The 1st fixed frame 

13 The 2nd group lens 

14 The 2nd group lens frame 

15 The 1st cam cylinder 

16 Cam pin 

1 7 Reflective mirror 

18 The 2nd fixed frame 

19 The 2nd cam cylinder 

20 Guide shaft 

21 The 3rd group lens frame 

22 Cam pin 

23 A shutter and a diaphragm unit 

24 The 4th group lens frame 

25 Low pass filter 

26 IR cut filter 

27 Elastic member 

28 Image sensor 

30 Zoom motor 

31 Bevel gear 

32 Common gear 

33 Transmission shaft 

34 Bevel gear 

35 Common gear 



36 Middle common gear 
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Mtf©£ 1 ©^Zxtg[i5©rtja®ic^Bjprtgic«jt*nT 

L**. *LT*2»U>X»14©-»tC»W-Snfc*ix 
tf>16tf*1©*Zx«15©/}ix«(C«^LT^T, Si 

z*f§n5©[H]i£ic y n 2 m \s>xm4&)mi5mz 

«ft*n*«fcaiC«:oTl'»*. »2#U>Xfc14 
©yfillli*lRl^©»»«*J«:» S2 8fU>X#14©-Sfc 
Rl*6ftfeBCTLttl*&&£MttB 1 ©HS»12©-»lc 
&&&tl1tim£W7l*MlcWi& LT«*J* ti* J: 5 (c 
4oTV*. m 1 ©HJ£»12tCtt, tg2i¥U>X#14© 

ttfu® lc(3(£RiB(c AW LSI S¥U VXl IStfS" 2 £ U 
>Xl3=&iiiiLfcJi^7tlft©^lRl^90 o IMttffl 
©TASKS** J:3U:fc-3T^*. 
[0 0 13] Sl©HJ&ft12l£(i» SWS^-17 

5 flBBtt©* 2 ©H£tt18tf* y 6 h 

Tf*. m2©H3t#18tt» TaKCBW*fc75>^«"P 

<±t7ienT, ±»ttu>x«is<B» TasttaHWRw© 

"DCttSPtft-aTL^S. S2©HS»18©rtaWc£t^T 
tt, JS2©*Zx«19tfEllJtlT^*t«tC» fcfcifr* 
3S 3 4 \s>X¥t*&&U8T Ztztbto 2 *ro 
h20tf75>S/»tC»tyWt6tlT^*. 
[0 0 14] M3SfU>X^2H*s rtWC2tt©U>X 

*«ftTS£»ii:, ^©-a5ic75yv >, aj^m, n 

2 ©* AM l9F«glcgBB* 7 5 y *Jmzfflitz&&® 
*#-TK->* 7 h20tt»**T» ^^^©^KrI 
»c3at*tlTt^*. *LT, E2©*L,1i19lC«El 

©*2*fai5ii^««c»zx»fl«jBia*nT^T, M3Pu 
>x#2i©-»ic«t*snfc*^tr>22*i«*i k anc«^ 

LTl^T\ SB2©*/x1Sf19©0|Et«:«feySg3SPU>X» 
2l3[j«y6Hto5fiilce»*ft*J:5tca:-3T^*. 5 
»5 5-17£«3«U>X#21£©IBlCl4 % 
•»ya-y K23tfE«*ftT^«. m3»U>X»21 
©T7 3 'lCttm4S¥lx>X^24A , «Ea*nTl^T. 1 tt© 

uvx««»u *3»u>x»2itpg«tc)tttt»fitc 

20tc«^r*K^9<«Bl«*nT^*. 
[0 0 15] E2<D@^18<DH5!B75>i>gJT*tt^6 

ffl©P-/<X7-flUd»25. Bi:<JHfitt©#^3to8»* 



■KcEBStlTl**. ftfc\ H2lCfcl*Tx 1 bimtl 

[001.6] *LT> £2$&tfm3g¥UVX#14, 21 
Z»X-Ix3fe¥»*««U X-l*fi*W:*2gStf*3 
SU>X#14. 21©fc»tc<fc-3Tff:bft*<fc3lcftoT 
fcy. -*0fB4«PU>X»24©»»tCj:oT7*-» 

*-rs*2Sfatfji3Su>x»i4 < 2i*wrsfc 
m-ox-At— ?30AwenTJ5y> x-^t 
3o<Ditit}mm m 2 mum 3 m u >x»m. 21 * 

X-2^-*3O00«#CftS©giS»M*rtLT 
*10*ix«I15*EHg*-&» C©£l©*Afi15©|s]& 
tc*y» *2S¥U>Xttl4tt^£fctc©*»tt-r*J: 

stawwatiTv*©?* m©*ik«i5©igigft«c 

PSUT, »2SU>X»14tt«10*Z*1Bl5tC»ia*tl 

[0017] x-z^-*3o©aj7Jiatciiitfatt 

+36lC«^LTL' k «SB2©»A«19(!:ga7!rtU C©« 

2©*Atti9oiaiEtc«fey % S3»uvx»2itt*f-r k 
•>t7h 2ojc «fe y ^ifi^i^i ic©*»»r « * 3 Kama- 

tlTV*©7, SB2©*^«19©@lBftlSlC«UT» II 
3SU>X»21t,, S2©a£tt19KJ&S;Jrnfc73£3l 
tc«*Lfc*At:>22*^LT» yflttSlRlOtti&Snfc 

n*«fc3u:ft-3Tv*. ftfc\ *4»u>x#*»»r 

3b\ «28Slf»3»U>X*W)X-ix»»*§feX- 
L < liJHHWiimc £ oT^ifStf 

T, »48l/>X»24*^J!l«lzWc»»-r**5tcft-3 
TV*. 

[0 0 18] ±IB©<fc3te»J$Lfc3lffi©ra!IIfcfcl>T 
14, X-i»^»*«*r**2WU>X»t*3»U 
>X»0>ti|||(cW»tMSK¥a?ft«SttS7--«K 

ww*©*, smu>x^2gfi/>xt«? 

Lfctf-3T*1»UVX©g* 
'J*S < T** fcKlc, JEMS < T £ C <t T- 

«»UVXail[^»tLTOW«0/Jxi!ib*H*C 

[0019] ft&\ ±emto)stt(c£t , »Ttt, m^a 

* v© U>X««tc*«iH*affl Lftt,©lcotNTUiW 
Lfctf. er^^y^^-gSWftffi^-f/l/^^y^© 



i*«¥*W^©aiBUVX*»»***««*«fcoU> 

xww=ti*«w«aflir*cttfT*, Bi«4ffffl» 
mum en*. 

[0020] 

#s*Mr*«fc3tc*iaLrc©7» 8ja©aH&ix>x 

««©a»u>x©a«air*c t#?HB 
t ft y % u >x«f«^f*©fta©fi«fb* a* c <t ? 

3 uvxnwtcfe^T^ «ja©a»u>x©s*c« 
rsci^RTiBtfty, u>xaiw©^b*H*ct 

©tu^lclBSati^ X-AE&g) U >X^^-©K?®jji 
TX-UBbti cfe 3lctgj$LTV3©T\ UVX&E 
©IBBX^-XSt/^X h©ffi»fb*H*Ci:tfT# 

[Bi9©ffi¥&lffl|] 

[0 1 ] *£fEK&5 b>XMHOHtfe©^H«U L 

[02] HHc^Lfc«?»y5lcfeit*U>X«tt» 

[0 3 ] £[<:££ Lfc««S«© U >XWKOto*m 

[ft#©l&B£] 
1 *^3*i* 
1 a MTJA*- 
1 b «*7t- 



2 


arauvxiip 


3 




4 


iwuvxflwa/f- 


6 


Xbn$m 


7 


uy-xx<yf- 


8 


t-KX-ry* 


9 




11 


Hli¥U>X 


12 


as 1 ©S£# 


13 


H2PU>X 


14 


S&28U>X# 


15 


St1©flAM 


16 




17 


JxMS 3— 


18 


»2©figje» 


19 


§f2©2jAf§ 


20 




21 


*3WU>X» 


n 





23 's + 'yZ-'&VD.-y h 

24 £4g*U>X# 

25 n-/iX7-(lW 

26 I R*7h7<M 

27 BttSft 
28 

30 X-kt-$ 



31 
32 

33 eat* 

34 
35 

36 (flBT^ 



[01] 



12] 



1 :jtM7*# 

1 a : 

2 :»«W>XBIP 

3 :Jt*7r-f 

4 :Ji^U>Xfta*/X- 



c2— : 




-la 



6 :*ha#& 

7 : VJ-XX-fy^ 

9 :g 



12 13 15 




[03] 




1 1 
1 2 
1 3 
1 4 
1 5 
1 7 
1 8 



m2&u>x 

: JS28U>X# 



1 9 :^2C0^A^ 

2 0 :^<H^7h 
2 1 :&3PWX# 

2 3 : v-F.y*- • KOa-y h 
24 :S&4P1/>X# 

2 8 : 

3 0 : X-A^-* 



